I(xy) = 2P 0 exp 2x2 + 2 ) 7 -i exp (1) where P 0 is the total laser power, x,y the coordinates on the plane vertical to the beam axis, the origin is located at the center of the beam, and w is the /e 2 beam radius. When the laser beam is vertically chopped by the knife-edge, the transmitted laser power is given by 5fN2P 0 (x 2x 
Accordingly, P(x) or P(x)/P, is given by the error function. Thus, we can find w from the curve of P(x)/IP. When we use the rotating chopper with the knife-edge and assume that r >> w, the beam radius w is given by
where co is the angular velocity of the chopper, r the distance from the rotating center to the laser beam axis, and t2-t, the time interval for a variation of P(x)/P 0 from 0.9 to 0.1. Figure 1 shows the experimental arrangement. In this experiment, we use a He-Ne laser oscillating in the TEMoo mode. The wavelength is 0.63 m. The position of the beam waist is located at the output mirror of the laser oscillator, and the beam radius w, at the waist is 0.4 mm. The focal length of lens A is 367 mm. The distance from lens A to the output mirror surface of the laser is 600 mm. Lens A transforms the beam from the oscillator to a beam that has a more accessible waist. The radius and the posi- WO tion from lens A of the beam waist transformed by the lens A are 0.167 mm and 420 mm, respectively. These measured values agree well with the calculated results. Microscope objectives and planoconvex lenses with various focal lengths are used for lens B. The distance from the waist of the beam translated by lens A to lens B is exactly 500 mm. A razor edge is used as a scanning edge, and the chopper mounted with the edge is driven by a synchronous motor. a is equal to 47r rad/sec, and r is equal to 90 mm. A photodiode SGD-444 is used to measure the power of the chopped laser beam. A large area photodiode was selected (the diameter of photo element is 1 cm), to cover the wide diffraction pattern from the razor edge. The photodetector is placed just behind the edge. The time interval t 2 -t 1 is obtained from the observation of the detector output on an oscilloscope. The displacement of the edge along the beam axis is effected with a micrometer mount. Kogelnik, 5 Dickson, 6 and others. The equation of transformation is given as follows 5 :
a.
-
where w 2 is the waist radius of the transformed beam, w 1 the waist radius of initial beam, d the distance between the lens and the waist of the initial beam, and X the wavelength. In Fig. 2 Figure 4 shows the error function and the values of P(x)/P 0 measured by the oscilloscope trace when the strongest focused beam is scanned by the knife-edge at the position of the waist. In this figure, measured values also fit the theoretical curve well. Thus, the intensity distribution of the focused beam, down to micron sized radii, remains close to the ideal Gaussian distribution. Because the knife-edge method is applicable to a micron sized Gaussian beam, as we have shown, this technique appears to be very useful in studies of Gaussian beam engineering. The spectral intensity fluctuations associated with the Fresnel diffraction pattern of a sharp aperture are highly undesirable in a laser amplifier system. An experimental and numerical analysis of Fresnel diffraction of Gaussian beams by circular apertures has been made by Campillo et al.,I who show that severe spatial intensity fluctuations result from sharp aperturing of the beam and will lead to a shorter self-focusing length in high power systems. Various types of apodized apertures have been designed 2 to maximize the usable amplifier length. A rounding-off aperture is proposed here, which combines a high threshold for intensity damage with economy and ease of fabrication. Since the proposed device is one dimensional, two in cascade have to be used to produce a rectangular aperture.
A circular aperture cannot be made by this technique. The softening of the aperture is based on a continuous transition from total reflection, to frustrated reflection, to complete transmission by sintered glass. Such a device is schematized in Fig. 1 . Two 900 deflecting prisms with Brewster angle entry are used. The short bases are optically polished to A/10. When pressed against each other, they sinter together; and the optical discontinuity completely vanishes. Two short stripes of vacuum deposited chromium at the top and bottom in the middle of each long side of the rectangular base of each prism prevent the polished glass faces from sintering in the middle (not shown in the figure). The two dots of chromium can be seen in the photograph of the two prisms assembly in its holder in Fig.  2 . To facilitate an elastic deformation of one of the polished faces matching a cylindrical surface, a V-shaped groove is cut in the back of the corresponding prism (Fig. 1) so it does not interfere with the light beam. Total reflection occurs in the center, total transmission through the other prism at the edges. The transition from reflection to transmission is gradual, as shown in Fig. 3 , making it an apodized one-dimensional aperture.
The use of 900 deflecting prisms with Brewster angle entry presents several advantages because of the resulting grazing incidence on the reflecting face. The latter is roughly 680 for Nd laser wavelength and BK7 glass. Radiation damage threshold at the total reflecting face is therefore higher than with 450 incidence prisms. 
